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Dabigatran etexilate for the treatment and secondary prevention of deep vein thrombosis and/or pulmonary embolism.

Bibliographic Source(s)
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thrombosis and/or pulmonary embolism. London (UK): National Institute for Health and Care Excellence (NICE); 2014 Dec. 49
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Guideline Status
This is the current release of the guideline.

This guideline meets NGC's 2013 (revised) inclusion criteria.
Recommendations

Major Recommendations

Dabigatran etexilate is recommended, within its marketing authorisation, as an option for treating and for preventing recurrent deep vein thrombosis
(DVT) and pulmonary embolism (PE) in adults.

Clinical Algorithm(s)

None provided
Scope

Disease/Condition(s)

e Deep vein thrombosis (DVT)
e Pulmonary embolism (PE)



Guideline Category
Assessment of Therapeutic Effectiveness

Treatment

Clinical Specialty
Cardiology

Geriatrics

Hematology

Internal Medicine
Preventive Medicine

Pulmonary Medicine

Intended Users
Advanced Practice Nurses
Nurses

Physician Assistants

Physicians

Guideline Objective(s)

To assess the clinical effectiveness and cost-effectiveness of dabigatran etexilate for the treatment and secondary prevention of deep vein
thrombosis (DVT) and/or pulmonary embolism (PE)

Target Population

Adult patients with deep vein thrombosis (DVT) and/or pulmonary embolism (PE)

Interventions and Practices Considered

Dabigatran etexilate

Major Outcomes Considered

e (Clinical effectiveness
e Mortality
e Venous thromboembolism recurrence
e Complications following deep vein thrombosis (DVT) or pulmonary embolism (PE) including post-thrombotic syndrome, heart failure,
and chronic pulmonary hypertension
e Adverse events of treatment (particularly bleeding, including intracranial and gastrointestinal bleeding)
e Health-related quality of life
e Cost-effectiveness



Methodology

Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Primary Sources)
Hand-searches of Published Literature (Secondary Sources)

Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence

Note from the National Guideline Clearinghouse (NGC): The National Institute for Health and Care Excellence (NICE) commissioned an
independent academic centre to perform an assessment of the manufacturer's submission on the technology considered in this appraisal and
prepare an Evidence Review Group (ERG) report. The ERG report for this technology appraisal was prepared by the BMJ Technology
Assessment Group (BMJ-TAG) (see the "Availability of Companion Documents" field).

Clinical Effectiveness
Description and Critique of Manufacturer's Search Strategy

The manufacturer reports that the systematic review searches were performed in two phases. Phase 1 was to identify studies investigating
dabigatran, rivaroxaban, edoxaban, and apixaban. Phase 2 was comprised of searches for unfractionated heparin (UFH), low-molecular-weight
heparin (LMWH), and fondaparinux.

In the manufacturer's submission (MS) it is reported that the following databases were searched during phase 1 and 2:

¢ MEDLINE and MEDLINE In-Process (using PubMed platform)
e EMBASE (using Dialog Platform)
e The Cochrane Library, including the following:
e The Cochrane Database of Systematic Reviews
e The Cochrane Central Register of Controlled Trials
e Database of Abstracts of Reviews of Effectiveness
¢ Biosciences Information Service (using the Dialog Platform)

The manufacturer reported that the phase 1 searches of electronic databases (for studies of dabigatran, rivaroxaban, edoxaban, and apixaban)
were performed on 23 July 2012 and the phase 2 searches (for UFH, LMWH, and fondaparinux studies) were performed on 1 October 2012.

The manufacturer used a combination of free-text search terns and Medical Subject Heading (MESH) terns covering the following:

e Population of interest: treatment and secondary prevention of deep vein thrombosis (DVT) and pulmonary embolism (PE)

¢ Interventions of interest: dabigatran, rivaroxaban, edoxaban, apixaban, warfarin, UFH, LMWH (including enoxaparin, dalteparin, tinzaparin,
bemiparin, and nadroparin), and fondaparinux

e Study types: randomised controlled trials (RCTs) and non-randomised studies

¢ Exclusions: comments, editorials, letters, case reports, or studies in animals but not humans

The ERG notes that, according to the search strategies provided, search terms for phase 1 clinical trials were also used in the search strategies to
exclude phase 1 trials from both the phase 1 and phase 2 searches. In addition, as highlighted by the manufacturer, the ERG notes that the phase 2
database searches included terms restricting the phase 2 search results to including only RCTs, i.e., observational data were excluded. The ERG
considers this to be appropriate as any observational data identified through the phase 2 searches would not have been expected to provide any
head-to-head data on the safety or efficacy of dabigatran. The ERG considers that observational data on dabigatran would have been identified in
the phase 1 searches.

The manufacturer also conducted searches of internet websites and selected conference abstracts. The websites and conference abstracts that
were searched included:

e [nternational Society on Thrombosis and Haemostasis



e Hematology Association

e ClinicalTrials.gov Web site (searched for ongoing trials);

e National Institute for Health and Care Excellence (httpz//www.nice.org.uk/ )

e (Canadian Agency for Drugs and Technology in Health (http//www.cadth.ca/index.php/en/home )

e German Institute for Quality and Efficiency in Healthcare

e Pharmaceutical Benefits Advisory Committee, Australia (http2/www.health.gov.aw/internet/main/publishing, ns7Content/health-publicat.htm

)
e Scottish Medicines Consortium (http//www.scottishmedicines.org.uk/SMC _Advice/Advice Directory/SMC_Advice Directory

)

The phase 1 internet searches were carried out on 19 and 20 July 2012, and the phase 2 internet searches between 11 and 13 October 2012. The
ERG notes that the searching of conference abstracts was limited to abstracts that were published between January 2010 and July 2012. There is
a minor discrepancy in the MS text and the appendices regarding the end date for the phase 1 conference abstract searches: 23 July vs 19 July.
The phase 2 searches were conducted on 13 October.

All of the searches were updated in 2014 with the electronic database searches being conducted on 28th April 2014 with date limitations of 9 July
2012 to present phase 1 and 16 September 2012 to present phase 2. The internet searches were updated between 28th April and 1st May 2014
and limited to data published after 9 July 2012.

There was no restriction based on language applied in the database search strategies used by the manufacturer. In addition, the manufacturer
reports that foreign-language sources that appeared relevant at the screening stage were extracted by linguists to determine their eligibility for
inclusion.

The ERG considers the manufacturer to have conducted comprehensive searches using a variety of different sources including electronic medical
databases and internet website pages. In addition, the manufacturer reports reviewing bibliographic reference lists of included studies, reviews,
meta-analyses, and health technology assessment (HTA) documents. The ERG also considers the manufacturers search terms and restrictions to
be appropriate for the systemmatic review.

Inclusion/Exclusion Criteria Used in Study Selection
The manufacturer reports that the study selection process occurred in the following two phases:

e [evel 1 screening: Titles and abstracts of studies identified from the electronic databases and from Internet searches were reviewed for
eligibility by one researcher. A second researcher independently screened a random sample of 5% of'the records. Any differences were
resolved by consensus.

e [evel 2 screening: Full texts of studies selected at level 1 were obtained and reviewed for eligibility by one researcher, using the same
nclusion and exclusion criteria as used in level 1 screening. A second researcher independently screened a random sample of 5% of the
records with any differences resolved by consensus.

In addition, the manufacturer reports that the second researcher reviewed all studies selected after the level 2 screening to confirm their eligibility.
The MS suggests that foreign-language sources were excluded at the level 2 screening stage. The ERG are unsure as to why there were no
language restrictions in the database searches and why linguists were involved in assessing foreign language publications during level 1 screening if
they were subsequently excluded based on language of publication at level 2 screening. In addition, the ERG is unsure as to the impact excluding
foreign language publications may have had.

Table. Inclusion and Exclusion Criteria for Systematic Review

Criteria Included Excluded

Study Type ¢ Randomised, controlled prospective clinical trials e Prospective
¢ Non-randomised, controlled prospective clinical trials observational studies
¢ Long-term follow-up studies (e.g,, open-label follow-up studies) (e.g., phase 4 studies)

e Preclinical studies

e Phase 1 studies

e Prognostic studies

e Retrospective studies
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Criteria Included Excludbdse reports
o Commentaries and

letters (publication
type)

e Consensus reports

e Reviews, systematic
reviews, and meta-
analyses (however,
reference lists were
reviewed for any

relevant studies)
Patient Patients with DVT and/or PE receiving treatiment or secondary prevention for recurrent Patients receiving primary
Populations =~ DVT and/or PE prophylaxis for prevention of
a first DVT or PE event
Interventions e Dabigatran, rivaroxaban, edoxaban, and apixaban Studies that do not include
e Warfarin (secondary prevention trials only) any of the interventions in the
e UFH or LMWH (all agents, including, but not limited to, enoxaparin, dalteparin, inclusion criteria list

tinzaparin, bemiparin, and nadroparin) given for more than 10 days, i.e., long-term or
extended treatment only (trials investigating acute parenteral treatment with heparin,
e.g., for 5-10 days followed by a vitamin K antagonist, were not included as heparin
trials)

e Fondaparinux (given for 7 or more days)

Outcomes e Recurrent DVT or PE
e Bleeding
e Death

The ERG note that the study inclusion criteria included non-randomised, controlled prospective clinical trials and long-term follow-up studies (e.g,,
open-label follow-up studies) but one of the exclusion criteria is prospective observational studies (e.g., as phase 4 studies). The ERG is unsure as
to which observational studies would be excluded or the definition of long-term used. The ERG notes that no observational studies were included
in the manufacturer’s review of clinical effectiveness and so the ERG is unable to comment further on this.

The ERG also notes that the manufacturer included edoxaban and apixaban as potential comparators of interest although they were not requested
in the final scope issued by NICE. The manufacturer does not present data for these two drugs within the MS although the ERG notes that
apixaban has been included in a network meta-analyses (NMA) in the supplementary meta-analysis report supplied by the manufacturer.

Refer to Section 4 in the ERG report for more information on the literature search.
Cost-effectiveness
ERG Comment on Manufacturer’s Review of Cost-effectiveness Evidence

The manufacturer carried out a systematic review of the economic literature to identify cost-effectiveness publications relevant to the use of
dabigatran for the acute treatment and secondary prevention of DVT and PE. Details of the search strategy, inclusion and exclusion criteria, data
extraction tables, and study quality assessment were provided within the submission.

The following electronic databases were searched: MEDLINE; MEDLINE In-Process; EMBASE; EconLit; BIOSIS; the Cochrane Library. The
search was carried out in February 2013 and updated in April 2014. Search terms captured the condition of interest (DVT/PE), a range of
mterventions, and economic evaluation studies. Publications dated from the year 2000 were included in the review; the restriction on date was
Justified by the manufacturer "because economic data published before that time were unlikely to be relevant to current treatment practices,
resource patterns, and costs."

In addition to database searches, a number of internet searches were carried out to identify conference abstracts and published health technology



assessments (HTAs). The internet searches were carried out in February 2013, and updated during April and May 2014. Conference abstracts
were limited to those published from January 2011; the restriction on date was justified by the manufacturer "as high-quality studies reported in
abstract form before 2011 were expected to have been published in a peer-reviewed journal." No date restriction was applied for HTA
documentation. Reference lists of included cost-effectiveness studies were also reviewed.

The inclusion and exclusion criteria applied are considered to be reasonable, with the exception of the choice of included interventions. The
manufacturer elected to restrict included studies to those which evaluated at least one of the following treatments: apixaban, dabigatran, edoxaban
and rivaroxaban. Economic analyses and cost studies comparing LMWH, UFH, warfarin and fondaparinux, that did not evaluate apixaban,
dabigatran, edoxaban or rivaroxaban were identified but not formally included in the review.

Refer to Section 5 in the ERG report for more information on the ERG critique of the manufacturer's search strategy for cost-effectiveness
evidence.

Number of Source Documents
Clinical Effectiveness

o After deduplication, the manufacturer’s searches resulted in 4,425 articles from the phase 1 searches, 4,944 from phase 2, and a total of
1,155 fromthe update searches of phase 1 and phase 2. Following abstract and full text screening, a total of 42 studies from 41 publications
were included. Six of the studies were identified through the update search.

e The manufacturer reported that 29 of'the studies investigated acute treatment of deep vein thrombosis (DVT) and/or pulmonary embolism
(PE) and 13 of'the studies investigated secondary prevention. In terms of the 29 acute treatment studies, the manufacturer reported that four
studies mvestigated dabigatran, three studies mvestigated rivaroxaban, 19 studies mvestigated low molecular weight heparin (LMWH), of
which two also included unfractionated heparin (UFH), two studies mvestigated apixaban and one study mvestigated edoxaban.

Cost-effectiveness

e A total of 12 cost-effectiveness analyses were identified from the original search (5 studies) and the updated search (7 studies). Ofthe 12
studies, three were carried out from the perspective of the UK. One of these studies related to a manufacturer submission for NICE
TA261; a single technology assessment (STA) appraising the use of rivaroxaban for the treatment of acute DVT and secondary prevention
of DVT and PE. The remaining two UK studies were conference abstracts; the manufacturer reported that both studies were published in
2013. The manufacturer did not provide the full references for these studies and the Evidence Review Group (ERG) was unable to identify
these papers.

e The manufacturer submitted a de novo Markov cost-utility model.

Methods Used to Assess the Quality and Strength of the Evidence

Expert Consensus

Rating Scheme for the Strength of the Evidence

Not applicable

Methods Used to Analyze the Evidence
Meta- Analysis
Review of Published Meta- Analyses

Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence

Note from the National Guideline Clearinghouse (NGC): The National Institute for Health and Care Excellence (NICE) commissioned an



independent academic centre to perform an assessment of the manufacturer's submission on the technology considered in this appraisal and
prepare an Evidence Review Group (ERG) report. The ERG report for this technology appraisal was prepared by the BMJ Technology
Assessiment Group (BMJ-TAG) (see the "Availability of Companion Documents" field).

Clinical Effectiveness
Critique of Data Extraction
The manufacturer reported that the following data fields were included in the data extraction:

e Trial acronym (if available)

e First author and year of the primary report

e Identity of any linked secondary reports

¢ Interventions (including dosages, duration of treatment, and type and duration of previous anticoagulation treatment) and associated patient
numbers

e Patient population (key disease information, such as whether patients had deep vein thrombosis (DVT) and/or pulmonary embolism (PE);
cause of DVT and/or PE; risk factors; time from onset of qualifying events or symptons; previous DVT and/or PE; comorbidities; and key
demographic information, such as age and percentage of the cohort that was female or male, and creatinine clearance)

e Whether the trial was blinded (single blind, double blind)

e Identification of the primary and key secondary outcome measures that were defined

e Duration of follow-up

e Results for the clinical outcomes of interest (if available)

In addition, the manufacturer reported that data were extracted from full-text versions of studies or clinical study reports, where available. The
manufacturer also reported that quality-control procedures for the data extraction included verification of all extracted data with their original
sources by a second researcher. The ERG considers this to be an acceptable method of data extraction.

Quality Assessment

The manufacturer conducted a quality assessment for the trials included in the systematic review using what appears to be the Cochrane risk of
bias tool. A summary of the manufacturer's quality assessment for the four key trials presented within the manufacturer's submission (MS) are
presented in Table 4 in the ERG report.

In general the ERG agrees with the manufacturer’s quality assessment for each of the four trials. However, the ERG considers it important to
highlight the manufacturer's response to "Did the analysis include an intention-to-treat analysis?". The studies utilised a modified intention-to-treat
(mITT) approach with only patients receiving at least one dose of study medication being included in the analyses (referred to by the manufacturer
as the final analysis set [FAS]). Supplementary intention-to-treat (ITT) data were provided to the ERG for the primary outcone at the clarification
response stage. The ERG notes that the number of patients in the FAS was slightly lower than the number in the ITT population. However, as the
difference in numbers between the ITT and FAS is small, the ERG does not consider it likely to have much impact on the overall results.

Description and Critique of the Indirect Comparisons and Network Meta- Analyses

The manufacturer conducted both adjusted indirect comparisons (AICs) and network meta-analyses (NMAs) to provide relative treatment effect
estimates between dabigatran and rivaroxaban for efficacy and safety endpoints. The inclusion/exclusion criteria for the AIC and NMA are
detailed in Table 66 in the ERG report.

The methods used for abstract appraisal, study inclusion, data extraction and quality assessment were the same as those reported above.

There were no head-to-head trials identified comparing dabigatran to rivaroxaban and so the manufacturer conducted an indirect comparison using
the available trial data. There are several different methods commonly used to compare treatments that have not been mvestigated in head-to-head
trials. The manufacturer chose to use two different approaches, AIC and NMA (also known as mixed treatment comparison [MTC]). The
manufacturer reported only the results of the AIC in the MS. However they also provided the data and results used in the NMA in a separate
report. The manufacturer's rationale for presenting the AIC results was: ... a mixed-treatment comparison of all trials was performed. However,
the results of this approach were not used further since the evidence network did not include mixed evidence from head-to-head trials and indirect
evidence and hence did not add additional information." The ERG does not consider this to be a justification for using AIC over NMA as there
were more than 2 interventions of interest in each NMA and so using an AIC methodology limits the ability to compare outcomes between the
diferent treatments. This is because the resulting point estimates from multiple AICs, despite using the same baseline treatment, are not directly
comparable. In contrast, the resulting point estimates for different treatments froman NMA are comparable. The ERG thus considers the results of
the manufacturers NMA to be of potential importance.



Refer to Section 4 in the ERG report for additional information on the analysis of clinical effectiveness studies.
Cost-effectiveness
Model Structure Developed by the Manufacturer

The manufacturer developed a de novo Markov cost-utility model in Microsoft Excel®. The model followed an average cohort through a lifetime
time horizon in the base case, with a cycle length of one month (assumed to be 30 days). The manufacturer analysed two separate scenarios:

e Acute treatment of DVT and PE only (hereafter referred to as "acute treatment")
e Acute treatment of DVT and PE followed by secondary prevention of future DVT and PE (hereafier referred to as "treatment and
secondary prevention')

The acute treatment scenarios specifically related to a model in which people only receive acute treatment for their initial or recurrent DVT/PE. The
treatment and secondary prevention scenarios specifically related to a model in which people receive acute treatment and secondary prevention for
their mitial DVT/PE, and acute treatment only for their recurrent DVT/PE. This is described in greater detail in Section 5 in the ERG report.

The model structure is presented in Figure 11 in the ERG report. The model structure applied to both the acute treatment, and the treatment and
secondary prevention scenarios.

All patients begin in the "Index Venous Thromboembolism (VTE)" health state as having confirmed symptomatic (proximal) DVT, or confirmed
symptomatic PE (with or without proximal DVT). These patients receive acute treatment with dabigatran (with 5 days parenteral low-molecular-
weight heparin [LMWH] treatment), warfarin (with 5 days parenteral LMWH treatment), rivaroxaban, or LMWH (for people with active cancer).
Patients who also receive secondary prevention at treatment for their initial VTE event (i.e., those in the treatment and secondary prevention
scenario) additionally receive 6 to 18 months of treatment with dabigatran (duration depends upon the comparator selected), warfarin (18 months),
rivaroxaban (6 months) or LMWH (6 months).

Ifa patient completes treatment (either acute treatment or secondary prevention) or withdraws from treatment (due to recurrent VTE, a major
bleeding event [MBE], an adverse event, worsening of other pre-existing conditions, non-compliance with protocol, loss to follow-up, removal of
consent), they transition to the "off treatment" health state.

Patients on or off treatment are at risk of a recurrent VITE and are assumed to experience a maximum of two recurrent VTE events within the
model. The risk of a recurrent VTE differs depending upon which treatment the patient is receiving, if any, and whether they are receiving acute
treatment or secondary prevention for their initial VTE. All patients who experience a recurrent VTE event are treated acutely with LMWH for 5
days and warfarin for 6 months, regardless of the initial treatment received; no patients receive secondary prevention for a recurrent VTE.

Refer to Section 5 in the ERG report for more information on the model structure developed by the manufacturer and ERG comments on the
model

Methods Used to Formulate the Recommendations

Expert Consensus

Description of Methods Used to Formulate the Recommendations
Considerations

Technology appraisal recommendations are based on a review of clinical and economic evidence.
Technology Appraisal Process

The National Institute for Health and Care Excellence (NICE) invites 'consultee' and 'commentator’ organisations to take part in the appraisal
process. Consultee organisations include national groups representing patients and carers, the bodies representing health professionals, and the
manufacturers of the technology under review. Consultees are mvited to submit evidence during the appraisal and to comment on the appraisal
docurments.

Commentator organisations include manufacturers of the products with which the technology is being compared, the National Health Service
(NHS) Quality Improvement Scotland and research groups working in the area. They can comment on the evidence and other documents but are



not asked to submit evidence thenselves.

NICE then commissions an independent academic centre to review published evidence on the technology and prepare an 'assessment report'.
Consultees and commentators are invited to comment on the report. The assessment report and the comments on it are then drawn together in a
document called the evaluation report.

An independent Appraisal Committee then considers the evaluation report. It holds a meeting where it hears direct, spoken evidence from
nominated clinical experts, patients and carers. The Committee uses all the evidence to make its first recommendations, in a document called the
'appraisal consultation document' (ACD). NICE sends all the consultees and commentators a copy of this document and posts it on the NICE
website. Further comments are invited from everyone taking part.

When the Committee meets again it considers any comments submitted on the ACD;, then it prepares its final recommendations in a document
called the 'final appraisal determination’ (FAD). This is submitted to NICE for approval.

Consultees have a chance to appeal against the final recommendations in the FAD. Ifthere are no appeals, the final recommendations become the
basis of the guidance that NICE issues.

Who Is on the Appraisal Committee?

NICE technology appraisal recommendations are prepared by an independent committee. This includes health professionals working in the NHS
and people who are familiar with the issues affecting patients and carers. Although the Appraisal Committee seeks the views of organisations
representing health professionals, patients, carers, manufacturers and government, its advice is independent of any vested interests.

Rating Scheme for the Strength of the Recommendations

Not applicable

Cost Analysis
Summary of Appraisal Committee's Key Conclusions

Auvailability and Nature of Evidence

The Committee noted that the company had presented 2 base-case analyses: 1 for acute treatment and 1 for treatment and prevention of recurrent
venous thromboembolism (VTE) ('secondary prevention'). The Committee considered it was appropriate for the company to present base cases
for acute treatment and treatment with secondary prevention separately, but that it should be assumed in the secondary prevention base case that
treatment would be life-long for most people who require treatment beyond 6 months.

Uncertanties Around and Plausibility of Assumptions and Inputs in the Economic Model

The Committee heard that it was difficult to give a precise estimate of the cost of warfarin monitoring, because the structure of warfarin monitoring
services varies widely and there is no definitive average monitoring cost available for the National Health Service (NHS). The Committee
concluded that the company's estimate of warfarin monitoring costs was higher than figures previously accepted as reasonable in previous
appraisals, but that the Evidence Review Group's (ERG's) was lower.

Warfarin treatment, particularly if life-long, could be expected to reduce quality of life but the extent to which it did so was uncertain. The
Committee concluded that although the company's estimate of utility decrement was based on limited evidence, it was the best estimate available
and had been accepted as reasonable in previous appraisals.

Incorporation of Health-related Quality-of-Life Benefits and Utility Values. Have Any Potential Significant and Substantial Health-related Benefits
Been Identified That Were Not Included in the Economic Model, and How Have They Been Considered?

None identified.
Are There Specific Groups of People for Whom the Technology Is Particularly Cost Effective?
Not applicable

‘What Are the Key Drivers of Cost-effectiveness?



The acute treatment base case incremental cost-effectiveness ratio (ICER) for dabigatran etexilate compared with warfarin was sensitive to the
warfarin monitoring costs assumed by the ERG.

In the ERG's exploratory base case for treating and preventing recurrent VTE and the main factors increasing the ICER for dabigatran etexilate
compared with warfarin were: assuming life-long secondary prevention resulting in an ICER of £15,634 per quality-adjusted life year (QALY)
gained; assuming that warfarin monitoring in the secondary prevention period was less frequent (once every 3 months rather than monthly),
resulting in an ICER of £15,208 per QALY gained; and assuming a lower cost of each warfarin monitoring visit resulting in an ICER of £17,419
per QALY gained.

For both acute treatment and secondary prevention of VTE, the Committee noted that neither the company nor the ERG had found any difference
in efficacy between the dabigatran etexilate and rivaroxaban treatments in their indirect comparisons, and that the costs were also very similar. This
resulted in the ICER estimates being sensitive to small changes in the costs or QALYs.

Most Likely Cost-effectiveness Estimate (Given as an ICER)

The most plausible ICER for dabigatran etexilate compared with warfarin for acute treatment was uncertain, but both the company's and the
ERG's exploratory ICER remained in the range which could be considered a cost-effective use of NHS resources; that is, both were under
£20,000 per QALY gained. Neither the company nor the ERG had found any significant difference in efficacy between dabigatran etexilate and
rivaroxaban for acute treatment of VTE in their indirect comparisons, and the costs were also very similar between these two treatments.

For combined treatment and secondary prevention of VTE, the Committee considered that although the company's base case ICER for dabigatran
etexilate compared with warfarin was likely to be too low (£9973 per QALY gained), the ERG's exploratory base case for dabigatran etexilate
compared with warfarin (£35,786 per QALY gained) may have overestimated the ICER. The Committee was prepared to accept that the ICER
probably lay somewhere between the 2 estimates. The Committee also noted that dabigatran etexilate and rivaroxaban had not been shown to
have different efficacy, and their costs were very similar.

Method of Guideline Validation

External Peer Review

Description of Method of Guideline Validation

Consultee organisations from the following groups were invited to comment on the draft scope, Assessment Report and the Appraisal Consultation
Document (ACD) and were provided with the opportunity to appeal against the Final Appraisal Determination.

e Manufacturer/sponsors
e Professional/specialist and patient/carer groups
e Commentator organisations (without the right of appeal)

In addition, individuals selected from clinical expert and patient advocate nominations from the professional/specialist and patient/carer groups
were also ivited to comment on the ACD.

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
The type of evidence supporting the recommendations is not specifically stated.

The Appraisal Committee considered clinical and cost-effectiveness evidence submitted by the company that manufactures dabigatran etexilate and
a review of this submission by the Evidence Review Group (ERG). The main clinical effectiveness evidence came from four randomised controlled
trials. For cost-effectiveness, the Appraisal Committee considered an economic model submitted by the manufacturer.

Benefits/Harms of Implementing the Guideline Recommendations



Potential Benefits

People welcome having the choice of new oral anticoagulants such as rivaroxaban and dabigatran etexilate, because they avoid the need for the
monitoring and dose adjustments associated with warfarin.

Potential Harms
The most common adverse reaction to dabigatran etexilate is bleeding, although indigestion is also common.

For full details of adverse reactions and contraindications, see the summary of product characteristics.

Contraindications

Contraindications

For full details of adverse reactions and contraindications, see the summary of product characteristics.

Qualifying Statements

Qualifying Statements

e This guidance represents the views of the National Institute for Health and Care Excellence (NICE) and was arrived at after careful
consideration of the evidence available. Healthcare professionals are expected to take it fully into account when exercising their clinical
judgement. However, the guidance does not override the individual responsibility of healthcare professionals to make decisions appropriate
to the circunmstances of the individual patient, in consultation with the patient and/or guardian or carer.

e [mplementation of this guidance is the responsibility of local commissioners and/or providers. Commissioners and providers are reminded
that it is their responsibility to implement the guidance, in their local context, in light of their duties to have due regard to the need to eliminate
unlawful discrimination, advance equality of opportunity and foster good relations. Nothing in this guidance should be interpreted in a way
that would be inconsistent with compliance with those duties.

Implementation of the Guideline

Description of Implementation Strategy

¢ Section 7(6) of the National Institute for Health and Care Excellence (Constitution and Functions) and the Health and Social Care
Information Centre (Functions) Regulations 2013 requires clinical commissioning groups, the National Health
Service (NHS) England and, with respect to their public health functions, local authorities to comply with the recommendations in this
appraisal within 3 months of'its date of publication.

e When NICE recommends a treatment 'as an option', the NHS must make sure it is available within the period set out in the paragraph
above. This means that, if a patient has deep vein thrombosis or pulmonary embolism and the doctor responsible for their care thinks that
dabigatran etexilate is the right treatment, it should be available for use, in line with NICE's recommendations.

e NICE has developed tools to help put this guidance into practice (listed below).

e A costing statement explaining the resource impact of'this guidance.

Implementation Tools

Mobile Device Resources
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Patient Resources

Resources

For information about availability, see the Availability of Companion Documents and Patient Resources fields below.

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need

Getting Better

Staying Healthy

IOM Domain
Effectiveness

Patient-centeredness
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Guideline Status
This is the current release of the guideline.

This guideline meets NGC's 2013 (revised) inclusion criteria.

Guideline Availability

Electronic copies: Available from the National Institute for Health and Care Excellence (NICE) Web site.

Availability of Companion Documents
The following are available:

¢ Dabigatran etexilate for the treatment and secondary prevention of deep vein thrombosis and/or pulmonary embolism. Costing statement.
London (UK): National Institute for Health and Care Excellence (NICE); 2014 Dec. 8 p. (Technology appraisal guidance; no. 327).
Electronic copies: Available from the National Institute for Health and Care Excellence (NICE) Web site

e Edwards S, Wakefield V, Thurgar E, Karner C, Marceniuk G. Dabigatran etexilate for the treatment and secondary prevention of’ deep
vein thrombosis and/or pulmonary embolisn: a single technology appraisal. Evidence review group report. London (UK): BMJ Technology
Assessment Group (BMJ-TAG); 2014 Aug 18. 312 p. Electronic copies: Available from the NICE Web site

Patient Resources
The following is available:

¢ Dabigatran etexilate for the treatment and secondary prevention of deep vein thrombosis and/or pulmonary embolism. Information for the
public. London (UK): National Institute for Health and Care Excellence (NICE); 2014 Dec. 2 p. (Technology appraisal guidance; no. 327).
Electronic copies: Available from the National Institute for Health and Care Excellence (NICE) Web site. Also
available for download as a Kindle or EPUB ebook from the NICE Web site

Please note: This patient information is intended to provide health professionals with mformation to share with their patients to help them better
understand their health and their diagnosed disorders. By providing access to this patient information, it is not the intention of NGC to provide
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specific medical advice for particular patients. Rather we urge patients and their representatives to review this material and then to consult with a
licensed health professional for evaluation of treatment options suitable for them as well as for diagnosis and answers to their personal medical
questions. This patient information has been derived and prepared froma guideline for health care professionals included on NGC by the authors
or publishers of that original guideline. The patient information is not reviewed by NGC to establish whether or not it accurately reflects the original
guideline's content.

NGC Status
This NGC summary was completed by ECRI Institute on March 2, 2015.

The National Institute for Health and Care Excellence (NICE) has granted the National Guideline Clearinghouse (NGC) permission to include
summaries of their Technology Appraisal guidance with the intention of disseminating and facilitating the implementation of that guidance. NICE has
not verified this content to confirm that it accurately reflects the original NICE guidance and therefore no guarantees are given by NICE in this
regard. All NICE technology appraisal guidance is prepared in relation to the National Health Service in England and Wales. NICE has not been
involved in the development or adaptation of NICE guidance for use in any other country. The full versions of all NICE guidance can be found at

www.nice.org.uk

Copyright Statement

This NGC summary is based on the original guideline, which is subject to the guideline developer's copyright restrictions.

Disclaimer

NGC Disclaimer
The National Guideline Clearinghoused, ¢ (NGC) does not develop, produce, approve, or endorse the guidelines represented on this site.

All guidelines summarized by NGC and hosted on our site are produced under the auspices of medical specialty societies, relevant professional
associations, public or private organizations, other government agencies, health care organizations or plans, and similar entities.

Guidelines represented on the NGC Web site are submitted by guideline developers, and are screened solely to determine that they meet the NGC
Inclusion Criteria which may be found at http:/www.guideline. gov/about/inclusion-criteria.aspx.

NGC, AHRQ, and its contractor ECRI Institute make no warranties concerning the content or clinical efficacy or effectiveness of the clinical
practice guidelines and related materials represented on this site. Moreover, the views and opinions of developers or authors of guidelines
represented on this site do not necessarily state or reflect those of NGC, AHRQ, or its contractor ECRI Institute, and inclusion or hosting of
guidelines in NGC may not be used for advertising or commercial endorsement purposes.

Readers with questions regarding guideline content are directed to contact the guideline developer.
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